Reactive oxygen species-activated p38/ERK 1/2 MAPK signaling pathway in the Mycobacterium bovis bacillus Calmette Guérin (BCG)-induced CCL2 secretion in human monocytic cell line THP-1.
CCL2 plays an important role in mycobacterial infection by inducing leukocyte recruitment and activation. Here we assess the role of reactive oxygen species (ROS) in the secretion of the CCL2 and the activation of mitogen-activated protein kinases (MAPKs) by human monocytic cells infected with Mycobacterium bovis bacillus Calmette Guérin (BCG). CCL2 mRNA and protein expression were measured by reverse transcriptase polymerase chain reaction (RT-PCR), quantitative PCR and ELISA. Kinase phosphorylation was determined by immunoblotting. Treatment of human monocytic cells with M. bovis BCG activated rapid superoxide generation. mRNA expression of CCL2 was increased in M. bovis BCG-infected monocytic cells, and this increase was abrogated by administration of the nicotinamide adenine dinucleotide phosphate (NADPH) oxidase inhibitor diphenyleneiodonium (DPI). Importantly, M. bovis BCG-induced CCL2 protein secretion was also inhibited by the NADPH oxidase inhibitor DPI, the selective inhibitor of NADPH oxidase apocynin, the mitochondrial electron transfer chain subunit I inhibitor rotenone and H(2)O(2) scavenging enzyme catalase, indicating that the inhibition is through the NADPH/ROS pathway. Analysis of downstream signals showed that inhibition of NADPH oxidase inhibited M. bovis BCG-induced phosphorylation of MAPK (extracellular signal-regulated kinase (ERK) 1/2 and p38). These results strongly suggest that NADPH oxidase-derived ROS-mediated activation of p38 and ERK 1/2 is essential for the M. bovis BCG-induced CCL2 production.